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WHAT T$ CT^IMRD TS: 



1. Ail actuator comprising a sub^traie and displacement dement disposed on 
the sm&cc of said substralc, said displacement clcmcot comptising a piezodoctric 

G ceramic layer and a pair of electrodes interposing therebetween said picssoclcctric ceramic 
layer, said piezoelectric ceramic layer and said substiaLe having as their principal 
cuiiipuuciil a pci'uv&»kUe crystal coiiiauiing at least Pb, Zr and TL the maximmu dlfTereucc 
in composition ratio Pb/Cli+Zr) between the surface of said piezoelectric ceramic layer 
and the inside of said substrate being 0.02 or less, and the entire tliickness of said actuator 
10 being 1 00 xi in or less. 

2. The actuator according lo claim 1 'wheiein a plurality of said di^lacemcnt 
elements arc disposed on the surface of said substrate. 

3. The actuator according to claim 1 wherein the porosities of said substrate 
and ssud piezoelectric ceramic layer are 1 9^ or less. 

15 4. A method ormanufi!icturing an actuator comprising the steps of: 

pretiaring a laminate by stacking a green sheet liaving as Its principal 
component a pexovskitc crystal containing at least Pb, Zr and Ti, and disposing an 
electrode in the inside and suri^iec of said green sheet: and 

firing said laminate under die atmosphere which coiiteiins o^^ygcn in high 
20 conecmration, 

the amount of Pb contained in said green sheet being greater than the amount of 
Pb corresponding to tlic stoichiometric composition of said perovskitts ciystol. 

5. Tlic method according to claim 4' wherein the excessive amount of Pb 
contained in said fsxoca. sheet is 0.99 to 5 wt % . 
535 6. The method according to claim 4 wherein the density of said f;*reen sheet is 
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4.2 g/cm* or niore. 

7. The TRBthncI accnnlin^ tn claiTn 4 wherein saiil laminate is final al 900*C 
to 1100*0. 

8. The mclhnil Hcminim^ ui elaim 4 whcnrin .said sUmnsphisns, which RontniTis 
5 oxygen In high concentration, contains 9S % or niore oxygen. 

9- A prinling head cnmprisinjj a pa.sKigtt membKr having a pUitaliTy of ink 
passages, and an actuator according to claim 1 which is disposed on said pa.^.sage memher, 
inV chai^ in said inlc passage being disdiarged by the dlspiacemcnt of said 
diNplactnnunL ulumenL consstiLiJling .said acLiialnr. 

10 10. An acniator comprising a ceramic substrate and a plurality of 

di.splaecsmunL ulumunLs dii^piLsed nn ihe siirfacK of said siibsmiTe, said displacement 
clcmtniis ctTmirrisinj; a piezntslecnrlc cenimic layer and a pair of electrodes imcrposiiig 
Uierebeiween ssiid pioujetecLric ucnmiic laytsr, .said piezouliacljic centmic layer 
i:t)rriprisin{> a pun)v.skilB cnmpnimd nonfaining Pb, Zr and TI, the lattice constant ratio c/a 

15 of said percivskiLc iioiiipuuiid being 1.013 Ui 1.016, said acUialnr having a rhinlcness of 
lOO/imurliaui. 

11. Tlie acLiuLlur sicciirding Us claim 10 wherein ssiid pernvskite compound is ' 
a lead zirconatctitBnate-bascd compound. • 

12. The actuator acuordiiig U> claim 10 wherein .said pieznelechic R«ramic 
20 layer contains at least one selected Honi Sr, Ba, NU Sb, Nl], Zn and Te. 

13. Tlie auLuaUir aceording Ui claim 12 whensin .said piezoelectric ceramic 
layer contutis Ba la an amount of 0.02 lo 0.08 niul, and Sr in amnunL of 0.02 m 0.12 mol. 

14. Tlie actuator aueordiiig Ui claim 10 wherein said pittzoelectric ccrwaXc 
layer contains Pb exceeding the amount of Pb required from Uie sluidiiunicLric niLiu of 

25 said pcrovskitc compound, and the excess ratio at site A is 1.005 to 1 .04. 
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IS. The actuator according to claim 10 wfaecein satd ceramic substrate is a 
picsyneltsctnc cIcmunL 

T 6, Thvt acninror anRordm^; in cIhitti 1 0 wbemnn n cnnssiTnint pHit is bonded vin 
Hn mXhtssavG layer Ifi a pHil (iftuiid cunmiic .siihslmle, hjkX displadsmisnL ncciirs ;il m nnn- 
5 constraint part. 

1 7. The acru3Tor according ro claim 1 0 wherein the magmnide of dji is 200 
pmfV or marc. 

IS. The acraaror according to claim 10 wherein elastic compliance Is 14.0 X 
10-" m/N'iirlcss. 

10 19. The acniaror according to claim 10 wherein the masdmum difiference in 

cnmpoKiHon rsirtn Ph/(Ti+7;r) herwcom thet surfane of said piezoelecnic ceramic layer and 
The Inisdde of said ceramic snbsfraTe is 0.02 or less. 

20. A printing head uomprisnng a pass«agc mumhur havints a plnnilfiy nf ink 
pa.s.s»£cs and an achiHtcn* accnrdints In claim 10 whinh Is joined onro said jKissage 

m [[teiiilicr sudi lIulL displaceincriL clement i:orisLil.uLm{^ .said HcUiHliir is Inciiled immeclialely 
above said ink iiassage, ink charged in .said ink pa.s.(;age being discharged by the 
displaecmcnl cir.saiU displacLnnenL clumenL 

21. An actuator compi'ising a subsutue, a plumllly uf di.splaceinciiL clerncnLs 
disposed t)n one surlkee cif.said subsLmle, and a plumliLy ofctm.KLniini pHTl.s bonded via an 

20 adlicsivc layer to the otliei* surface of said subsLralc; said disxilaceniciii elcrncriLs being 
operalcJ iiideiseridenUy such Lhal a min-ccinsLrainL part nnL ccm.stni{ned by .said conjmnInT 
paits iuduces dlsplai^sinciiL, said ucLuaUir having an enlin: ihicknuss of 100/im nr less 
and Iiaviiig d coiialaiiL ur200 puiA^ cir mure, and said adhcidvc layisr having a rbickness 
of 0.5 to 5 urn. 

25 22. The actuator accordiug to ulaiin 21 wliereici liic tnuxunum pure diamcLer 
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contained in said adhesive layer is 10 ^ m or Irss. 

7^. The DcljiiiljCTr acrctinlini^ Ui claim 21 wliereui said displacemsttt elemeac 
comprises pienKM^lRcrric iHyur ;tn(1 a pair cif cIccLniUcs irilcipusiiig UicrcbcLwecii aaid 
picwneleclric layer. 

5 24. The actuator according to claim 9.1 whtmrin (he principal cnmponisnl 

constituting said pieToelRcrric layer is appniximalcly the .samt: as (he princifial ciimpiinunL 
con<;cin]t!ng said suihs^rate. 

25. A priming head comprising a stib-stmie., a pliimliiy nf di.splactsnmnr 
elementK diKpnsed miT fine- »nirracis of said subsLmic, and a passage member having a 

10 plurality of ink passages which is bonded via an adhesive layer ro ihe orher siirlTiRe of 
said subslTHtB, snid displacemenl. elismcnLs hcinj^ 1t)caU:d immcdialcly abtivu said ink 
pnssage, ejich of .said di$p1aci*mKnt tslemenLs di.splacin^ independenUy^ said acUialnr 
having iLs endre thickness of 1 00 /i m ur less and having d cunsUmt iir200 pm/V or mum, 
said adhesive layer Itaving a Thickness of 0.5 io 5//.m, and. ink being di.scharged by The 

1«3 displacemeiiL ufsaid displaeeineiiL clBmerilM. 
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